Abstract. We discuss the Parton Cascade Model and it's application to RHIC physics. In particular, we focus on an analysis of the net-baryon number rapidity distribution and on direct photon emission.
Introduction
Collisions of heavy nuclei at relativistic energies are expected to lead to the formation of a deconfined phase of strongly interacting nuclear matter, often referred to as a Quark-Gluon Plasma (QGP). Evidences for several of the signatures for the formation of this novel state of matter have recently been reported by experiments conducted at the Relativistic Heavy Ion Collider (RHIC) at Brookhaven National Laboratory [1] . Many aspects of the experimental data indicate that an equilibrated state of hot and dense matter is formed in the collisions of Au nuclei at RHIC. However, it has not yet been well established how quickly this thermalized state is formed and which mechanisms are responsible for the rapid equilibration. It is thus of particular interest to identify processes that can give information about the pre-equilibrium dynamics in these collisions. In our contribution we focus on two such probes of the early phase at RHIC: direct photons and the distribution of net baryon number.
The parton cascade model [2] (PCM) provides a suitable framework for the study of the formation of a hot and dense partonic phase, starting from clouds of valence quarks, sea quarks, and gluons which populate the nuclei. The PCM was devised as a description of the early, pre-equilibrium phase of a nucleus-nucleus collision at high energy. The current implementation [3] does not include a description of the hadronization of the partonic matter and of the subsequent scattering among hadrons. These late-stage processes, however, are not expected to significantly alter the distribution of net baryon number with respect to rapidity, since the net baryon number is locally conserved and baryon diffusion in a hadronic gas can be shown to be slow [4] .
The PCM assumes that the state of the dense partonic system can be characterized by a set of one-body distribution functions F i (x μ , p α ), where i denotes the flavor index (i = g, u,ū, d,d, . . . ) and x μ , p α are coordinates in the eight-dimensional phase space. The partons are assumed to be on their mass shell, except before their first interaction. In our numerical implementation, the GRV-HO parametrization [6] is used, and the parton distribution functions are sampled at an initialization scale Q 2 0 to create a discrete set of particles. Partons generally propagate on-shell and along straight-line trajectories between interactions. Before their first collision, all partons move with the beam (target) rapidity and do not have an "intrinsic" transverse momentum.
The time-evolution of the parton distribution is governed by a relativistic Boltzmann equation:
where the collision term C i is a nonlinear functional of the phase-space distribution function. The calculations discussed below include all lowest-order QCD scattering processes between massless quarks and gluons. A low momentum transfer cut-off p min T is needed to regularize the infrared divergence of the perturbative partonparton cross sections. Additionally, we include the branchings q → qg, q → qγ, g → gg and g →[8] . The soft and collinear singularities in the showers are avoided by terminating the branchings when the virtuality of the time-like partons drops below μ 0 = 1 GeV. The results to be discussed below have been obtained using the VNI/BMS [3] implementation of the PCM. z /E A of the nucleus in the center-of-mass frame, where P z is the momentum and E A is the energy of the nucleus. Solid circles in Fig. 1 denote 
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